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For Wintering Beef Cattle 
p AUL B . BROWN1 
SUMMARY 
Native roughages and molasses were studied in winter feeding trials 
using 207 yearling beef steers and 155 mature beef cows. 
• Two feeding trials involving 68 steers and one trial with 155 cows 
were conducted to compare the value of sugar cane bagasse, grass hay, 
rice straw, and cottonseed hulls when fed with varying levels of black-
strap molasses. Results were similar in both steer-feeding trials, with the 
exception that steers fed the bagasse ration in Trial I made significantly 
lower daily gains than steers on the other three roughages. When these 
roughage rations were fed to four lots of 31 cows each in comparison with 
range cubes and hay, best perfonnance was obtained from the rice 
straw ration. 
ln two feeding trials with 36 steers a combination of 203 bagasse 
with 503 molasses was the most efficient. This same ration, with added 
diethylstilbestrol and aureomycin , singly and combined, was also used 
in two other trials with 67 steers. Rations containing both DES and 
aureomycin gave best results. However, there were no significant dif-
ferences between treatments. 
INTRODUCTION 
Maintenance of the beef herd during the winter months is one of the 
most important phases of the beef cattle enterprise. Rations which will 
bring about adequate maintenance on an economical basis require at-
tention to availability of low-priced feeds. Two sugar cane by-products, 
bagasse and blackstrap molasses, are usually inexpensive to Louisiana 
farmers. These were uti lized to provide 703 of the ration in beef catt~e 
feeding trials. The remaining 303 was composed of com, cottonseed 
meal, alfa lfa meal, and minerals. Cottonseed meal furnished the neces-
sary protein , and alfa lfa meal supplied the essential carotene for vitamin 
A requirements. 
The studies reported herein were designed (I) to compare the value 
of selected native roughages with sugar cane bagasse, and (2) to evaluate 
ratios of molasses to roughage as a feed for beef cattle. 
EXPERIMENT AL PROCEDURE 
Native roughage-molasses rations were fed in different combinations 
and levels for comparison with sugar cane bagasse-molasses at the 
• 1Formerly, Department of Animal Science, L.5U . 
Louisiana Agricultural Experiment Station over a period of five years 
( 1953-1958). 
Native Roughage-Blackstrap Morasses Rations 
The first phase of this study was conducted at the USDA Livestock 
Experimental Farm, Jeanerette, Louisiana. The feeding value of four 
roughages--sugar cane bagasse, grass hay, rice straw, and cottonseed 
hulls--was compared as shown in Table 1. Thirty-two head of long 
yearling commercial grade beef steers, averaging 657 pounds, were 
divided on the basis of weight, breed, and condition into four lots 
and fed for 154 days. 
TABLE 1.-Expcrimental Rations Fed Beef Steers, 1953-54* 
Roughage Bagasse Hay Rice Straw CS Hulls 
Lot I 2 3 4 
Ration constituent, lb. 
Roughage-molasses, 82.53 
Sugar cane bagasse 1.250 
Native gi-ass hay I ,250 
Rice straw 1.250 
Cottonseed hulls 1,250 
Blackstrap molasses 400 400 400 400 
Basal concentrate , I 7.53 
Cottonseed meal 220 220 220 220 
Dehydrated alf. meal 100 100 100 100 
Steamed bone meal 20 20 20 20 
Salt IO 10 10 IO -- --
TOTAL 2,000 2.000 2.000 2,000 
Percen tage composition 
6.69 9.50 8.44 8.44 Crude protein 
Diges tible protein 4.20 5.6 1 4.67 4.20 
TDN 52.30 54.00 49.20 50.50 
Calcium 050 0.78 0.68 0.68 
Phosphorus 0.3 1 0.43 0.36 0.36 
•Results are shown in Table 6. 
The concentrate was the same for the four lots and comprised 37.53 
of the ration. T he remaining 62.5 0 consi ted of the roughages being 
tested, which were ground and blended with the concentrates. Th·e 
rations, formulated to contain 8.53 protein and adequate minerals and 
carotene, were fed free-choice. Water was available at all times. 
Rations in the second trial differed from those fed in phase 1 in 
that blackstrap molasses and roughages made up 703 of the total 
ration, with a combination of 403 molasses and 303 roughage. 
Thirty-six head of Hereford steers were allotted on an equal basis 
into four lots and fed for 112 days. The experimental rations and their 
chemical composition are shown in Table 2. 
The third phase of this study was designed to compare the same 
four native roughages when fed to bred beef cattle on the open range. 
The control ration consi ted of range cubes and grass hay. Compared 
to rations in the first and second trials, these experimental rations con-
















TABLE 2.-Experimental Rations Fed Beef Steers, 1955-56* 
Roughage 
Lot 
Ration constituent, lb. 
Roughage-molasses, 703 
Sugar cane bagasse 




Basal concentrate, 303 
Cottonseed meal 
Corn, dent No. 2 
Dehydrated alf. meal 








Carotene/ lb. of ration , mg. 



























































order to meet pregnancy requirements. Based on the assumption that 
range forage, to which the cattle had daily access, would supply 603 
of the total digestible nutrients (TDN), 8 pounds per head per day 
were fed to supply the remaining 403 of the calculated TDN require-
ment. 
Five lots of 31 bred cows each were fed 41 days under normal range 
conditions. Percentage composition of the rations is shown in Table 3, 
TABLE 3.-Experimental Rations Fed Range Beef Cows, 1954-55* 
Roughage 
Lot 
Ration constituent, lb . 
Roughage-molasses, 67.53 
Sugar cane bagasse 




Basal concentrate, 32.53 
Cottonseed meal 
Dehydrated alf. meal 








Carotene/lb. of ration, mg. 
























































and consisted of roughage, 27.5; blackstrap molasses, 40; and the basal 
concentrate, 32.5. 
Sugar Cane Bagasse-Blackstrap Molasses for Beef Steers 
This study consisted of two trials to ascertain the optimum ratio of 
sugar cane bagasse combined with blackstrap molasses desirable for beef 
cattle feeding. In both trials, four lots of 9 Standard grade Hereford 
steers each were fed ( 140 days) rations containing high levels of rough-
age as dehydrated sugar cane bagasse with various levels of blackstrap 
molasses. 
Rations for Lots 3 and 4 of the first trial were the same as for Lots 
I and 2 of the second trial. These rations and their chemical composi- I 
tion are shown in Table 4. The bagasse was ground, mixed with the 
other feed ingredients by a local commercial mill , and the molasses 
was incorporated into the mixture under pressure. 
TABLE 4.-Experimental Rations Fed Beef Steers, 1954-56* 
I954·55 
1955-56 




Sugar cane bagasse 
Blackstrap molasses 
Basal concentrate, 303 
Cottonseed meal 
Corn, dent No. 2 
Dehydrated alf. meal 
Steamed bone meal 
Salt with cobalt•• 
TOTAL 

























•Results are given in Table 9. 























































































... The data for the 1954-55 trial are based on calculations from Morrison's 
Feeds and Feeding. Total digestible nutrients (TDN) and carotene content 
of the I955-56 trial are also based on information from Feeds and Feeding. 
Sugar Cane Bagasse-Blackstrap Molasses Rations with Aureomy-
cin and Diethylstilbestrol 
The value of adding hormone and antibiotics to sugar cane bagasse-
blackstrap molasses rations for beef steers was studied in two 112-day • 
feeding trials. Rations contained 203 bagasse and 503 molasses. The 
diethylstilbestrol (DE ) and chlortetracydine (Aurofac 2A-aureomycin) 
were added to the rations daily. The compo ition of these rations and 










TABLE 5.-Experimental Rations Fed Beef Steers, 1956-58* 
Lot 2 3 4 
Ration constituent, lb. 
Blackstrap molasses l,000 1,000 1,000 1,000 
Sugar cane bagasse 400 400 400 400 
Cottonseed meal, 413 300 300 300 300 
Corn, dent No. 2 yellow 170 170 170 170 
Dehydrated alf. meal (20-20) 100 100 100 100 
Steamed bone meal 20 20 20 20 
Salt (I oz. cobalt/ JOO lb.) IO 10 10 IO 
Aurofac 2A (aureomycin)•• 0 0 75 mg. 75mg. 
Diethylstilbestrol day••• 0 10 mg. 0 lOmg. 
TOTAL 2,000 2,000 2,000 2,000 
Percentage composition•••• 1956-1957 1957-58 
Crude fiber 12.50 14.50 
Crude protein 9.98 10.97 
Crude fat 0.93 l.10 
TDN 56.53 56.53 
Ash 8.08 13.73 
Calcium 1.35 0.97 
Phosphorus 0.48 0.52 
Moisture 16.77 11 .90 
Carotene/ lb. of ration, mg. 2.37 2.37 
•Two 112-day trials were conducted in 1956-57 and 1957-!i8, respectively. See 
Table 10 for results . 
.. Chlortetracycline was added daily in the form of Aurofac 2A (aureomycin). 
•••Ten mg. diethylstilbestrol and 75 mg. aureomycin / steer/ day were incorporated 
into the ration daily as indicated. 
••••Total digestible nutrients (TDN) were calculated from Morrison's 22nd edi-
tion , Feeds and Feeding. Carotene was calculated from analyses of alfalfa meal 
and other feed components. 
In the first phase of this study ( 1956-57), 36 head of Standard grade 
Hereford and Angus steers averaging approx imately 490 pounds were 
allotted equally into four lots of 9 steers each on the basis of weight, 
breed, and condition. 
In the second phase ( I %7-58) , 32 head of Standard grade Hereford 
steers averaging 460 pounds were divided among fo ur lots on the basis 
of weight and condition. The chemical analysis of the basal ration fed 
in both trials is shown in Table 5. The observed year differences in 
chemical analyses were due to differences in bagasse and molasses, 
probably caused by differences in weather, soil, and processing. 
Steers in both trials were fed the same type of rations, and had 
steamed bone meal and salt ava il ab le free-choice. The cattle were 
weighed at 28-day intervals. 
RESULTS AND DISCUSSION 
The results of these studies supplement those of other investigators 
who have reported the value of sugar cane bagasse, blackstrap molasses,,_ 
and DES and aureomycin in beef cattle rations. . 
Native Roughage-Blackstrap Molasses Rations for Steers 
The results of this study, showing response of beef steers fed native 
7 
TABLE 6.-Response of Beef Steers to Native Forages and Molasses, 1953-54* 
(62.5 percent roughage, 20 pe1'cent molasses) 
Sugar Cane ative Cottonseed 
Bagasse Grass Hay Rice Straw Hulls 
Treatment l 2 3 4 
Animals per lot 8 8 8 8 
Days on feed 154 154 154 154 
Av. initial weight, lb. 657 658 656 656 
Av. final weight, lb. 793 891 946 885 
Av. daily gain, lb.•• .88 1.51 1.88 l.49 
Av. daily feed / steer, lb. 17.29 26 .71 28.29 30.52 
Feed / pound of gain, lb. 19.65 17.69 15.05 20.48 
• 
•Rations are shown in Table 1. • 
••Gain in Lot I was significantly different from gains in all other lots. Gains in 
Lots 2, 3, and 4 were not significantly different. 
forages (62.5 per cent) and molas es (20 per cent), are presented in 
Table 6. Native grass hay, rice straw, and cottonseed hulls each produced 
signifi amly fa ter (P<0.05) gain than ugar cane baga se. The rations 
were apparently palatable; however, the consumption was lowest by the • 
steers fed the bagasse ration. 
When the ration contained the 40% molasses-30% roughage ratio, 
average daily gain varied between 1.54 and 1.83 pounds but differences 
between lots were not significant. A comparative summary of these 
results is tabulated in Table 7. 
Assuming these rations between years can be compared, the higher 
level of molasses improved performance in all lots except .those fed 
rice straw. However, less roughage was fed during the second trial. 
Bray et al. ( 1945) fed beef steers a basal ration of com, rice bran, 
cottonseed meal , and rice straw, in combination with 10 pounds of a 
40% sugar cane bagasse-60% blackstrap molasses mixture per head 
daily. The steers gained an average of l .67 pounds per day. Eremeef 
and Lennox ( 1928) fed a ration omaining 29% sugar cane bagasse, 
59% blackstrap molas , and 12% o bean oil mea l to beef steers and 
obtained an average dail gain of 3.06 pounds. 
Snell et al. ( 1945) fed six lots of beef steers rations cont!lining rice 
by-products, three of which were rice straw with and without blackstrap 
molasses. The addition of molasses increased daily gain 0.2 pound per 
steer. There were no other treatment differences. 
TABLE 7.-Response of Steers to High Molasses on Native Forages, 1955-56* 
(30 percent roughage, 40 percent molasses) 
Treatment 
Animals per lot 
Days on feed 
Av. initial weight, lb. 
Av. final weight, lb . 
Av. daily gain, lb. 
Av. daily feed/steer, lb. 













































Chapman et al. (1965) fed long yearling beef steers three different 
roughages as 15 % of the ration: ( l) dehydrated sugar cane bagasse, 
(2) dehydrated sugar cane bagasse fines, and (3) ground corncobs and 
shucks. Steers fed the dehydrated sugar cane bagasse ration made the 
highest daily gain, dressed higher, and had slightly higher carcass grades 
than the other groups. 





These rations are shown in Table 3, and results are summarized in 
• Table 8. On the assumption that range forage would supply 60% of the 
· required nutrients, these supplements were shown to maintain bred 
cows without significant weight losses, except when cottonseed hulls were 
fed as supplementary roughages. Cows lost slightly more than one 
pound per head per day during the 41-day feeding period when the 
roughage was cottonseed hulls . 
TABLE 8.-Results of Supplementing Native Roughages with Molasses for Range Beef 
Cows, 1954-55* 
Lot l Lot2 ·Lot 3 Lot4 
Grass Rice c.s. 
Treatment Bagasse Hay Straw Hulls 
Animals per lot 32 30 31 31 
Days on feed 41 41 41 41 
Av. initial weight, lb. l,041 l,017 l,091 l,055 
Av. final weight, lb. l,016 1,007 1,089 1,011 
Av. daily loss/ cow, lb. 0.61 0.24 0.00 1.07 
Av. daily feed / cow, lb. 
Concentrate, lb. 
Roughage-molasses, lb. 7.!14 7.45 7.62 7.45 
•Rations are shown in Table 3. 












The utilization of sugar cane bagasse and molasses by steers when 
fed at four ratios is shown in Table 9. 
• 
Results for one of the two 140-day feeding trials in which sugar 
cane bagasse-molasses ratios (See Table 4) ranged from 45% bagasse-
25% molasses to 30% bagasse-40% molasses are summarized (Table 
9). In one trial for which results are not shown, the ratios ranged from 
35% bagasse-35% molasses to 20% bagasse-50% molasses. The results 
were similar at the high ratio to those reported in Table 9. Steers fed 
the 20% bagasse-50% molasses ration had an average daily gain of 1.88 
pounds, which was equal to that of the Lot 3 steers fed the 35-35 ratio 
as herein reported. Average daily gains and feed intake for the other 
lots were satisfactory. 
• 
Kirk et al. ( 1962) in a series of studies concluded that sugar cane 
bagasse could be used for 70· days as 20 t(i)· 30% of the racion, . after 
which time it should be partly replaced with ingredients containing more 
9 
TABLE 9.-Utilization of High Level of Sugar Cane Bagasse with Blackstrap Molasses 
By Beef Steers, 1954-55* 
Bagasse-Molasses 
Ratios Compared 
Animals per lot 
Days on feed 
Av. initial weight, lb. 
Av. final weight, lb . 
Av. total gain, lb. 
Av. daily gain, lb. 
Av. daily feed /steer, lb. 
Feed / pound of gain, lb. 































energy. Lofgreen et al. (1960) fed long yearling Herford steers a basal 
ration with added levels of IO, 25, and 40% blackstrap molasses to 
determine the net energy value of molasses. The feeding of 10% molas-
ses in the ration significantly increased fat deposition without increasing 
total gain over that of the basal ration. When molasses was added at 25 
and 40% levels, lower rates of daily gain and lower fat deposition were 
observed than with the basal ration, but composition of gain was not 
different from that produced with the basal ration. 
Supplementing Sugar Cane Bagasse-Blackstrap Molasses 
Rations with Aureomycin and DES 
Results listed in Table 10 show that steers fed rations supplemented 
with 10 mg. of DES per day made the highest average daily gain and 
the most efficient utilization of their feed. However, the combination of 
DES and aureomycin produced similar gains and feed utilization. 
The differences in average daily gain between steers fed DES and 
those fed aureomycin were highly significant in favor of DES (P<O.O 1 ). 
Supplementation of the ration with 10 mg. of DES per steer per day 
increased feed efficiency and daily gains over those steers fed the basal 
ration supplemented with 75 mg. of aureomycin. Significant differences 
(P<0.05) in average daily gains existed between steers fed DES and 
those on the basal ration. There were no other significant differences 
TABLE 10.-Results of Supplementing ugar Cane Bagasse·Molasses Rations for Beef 
Steers with Diethylstilbestrol and / or Aureomycin, 1956-57* 
Lot4 
Lot 1 Lot2 Lot 3 DES and 
Treatment Basal DES Aureomycin Aureomycin 
Animals per lot 9 9 9 8 .. 
Days on feed 112 112 112 112 
Av. initial weight, lb. 491 483 491 496 
Av. final weight, lb. 682 705 670 714 
Gain per steer, lb. 191 222 179 218 
Av. daily gain, lb. 1.71 1.98 1.60 1.95 
Av. daily feed / steer, lb. 18.66 18.97 17.42 19.03 
Feed/ pound of gain, lb. 10.91 9.58 10.89 9.76 
•Rations are presented in Table 5 . 










between other lots. The lowest daily feed intake was made by the steers 
fed aureomycin. A replication of this study the following year showed 
a similar trend although there were no statistically significant advantages 
due to supplementation with DES or aureomycin. 
Perry et al. (1954) reported that beef calves and yearlings fed 75 mg. 
of aureomycin made faster daily gains and required 203 less feed than 
controls fed a basal ration of corncobs, Purdue Supplement A, and 
minerals. 
Erwin et al. ( l 956) found that 5 mg. of aureomycin per pound of 
feed increased rate of gain in beef steers fed high roughage rations, and 
• Burroughs et al. (1955) reported that IO mg. daily of orally administered 
DES increased average daily gains in beef steers as much as 20%. 
Andrews et al. ( l 950) reported that DES-implanted steers gained 
faster and required less feed than steers fed control rations. Chapman 
et al. (I 957) compared rations containing 90 mg. of aureomycin and/or 
IO mg. of DES per steer per day fattened on pasture as compared to 
drylot; and the value of orally administered DES as compared to stil-
bestrol implants for cattle on pasture. The DES was implanted at the 
rate of 36 mg. per steer at the beginning of the l 42-day test period. 
Stilbestrol implants did not increase daily gains of steers full-fed on 
pasture as compared to those on the basal ration. Average daily gain 
was higher for cattle on pasture than in drylot; however, the principal 
beneficial effect of orally administered DES was realized by steers full-
fed in dry lot. Bohman et al. ( l 957) added aureomycin and DES to fatten-
ing steer rations separately and in combination. The aureomycin-DES 
combination gave a higher rate of gain and feed efficiency than when 
the two were fed separately. 
The results at this station would support in part these findings, 
but would further indicate less response to these additives by steers 
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